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Because unpleasant hospital odors affect the nursing environment, we investigated nurses'
perceptions of the odors of various hospital settings: hospital rooms, nurse stations, and
human waste disposal rooms to discard the urine, stools and diapers. A questionnaire
based on the Japanese Ministry of the Environment's guidelines on odor index regulation
was used to assess nurses' perceptions of odor intensity, comfort, tolerability, and
description in the aforementioned settings. Questionnaires were distributed to nursing
department directors at three Japanese hospitals, who then disseminated the question-
naires to nursing staff. Of the 1,151 questionnaires distributed, 496 nurses participated.
Human waste disposal rooms had greater odor intensity and were perceived as more un-
comfortable than the other settings. Unpleasant odors in disposal rooms, hospital rooms,
and nurse stations were rated as slightly intolerable in comparison. Hospital and disposal
rooms were mainly described as having a “pungent odor such as of urine and stool.” In
contrast, nurse stations were described as having other unpleasant odors, such as chem-
ical, human-body-related, or sewage-like odors. Given that nurses spend much of their
time in hospital rooms and nurse stations, odor management in these two settings would
likely improve nurses'working conditions at hospitals. Improving odors at nurse stations is
feasible. Such improvements could have indirect effects on nurse turnover and burnout.
Copyright © 2015, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Odors affect health depending on their description and
strength. Sometimes, an odor can be comfortable, while at. Horiguchi), eritano@sap
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[2], as well as chemical odors (e.g., medicine and cleaning
supplies). One condition for an optimal hospital physical
environment would be unpleasant odor reduction.
Odors affect the performance of creative cognitive tasks.
Indoor air quality is a vital element of workers' health [3]. In
past studies, researchers found in general that nurses'
negative perceptions of their physical work environments
(e.g., hospital architectural or interior designs) had no effect
on their job satisfaction [4]. In contrast, there was a rela-
tionship between some aspects of physical environments
and medication errors; one such aspect was perceived air
quality. In other words, to reduce medication errors, good air
quality is important [5]. Poor quality indoor air in office en-
vironments reduces office workers' health, causing problems
such as eye irritation and fatigue [6]. One study on the as-
sociation between perceived psychosocial work environ-
ment (i.e., whether “work is interesting and stimulating,”
“there is too much work to do,” “there are opportunities to
influence working conditions,” and “help is received from
fellow workers”) and perceived indoor air quality found a
significant association between environment and occupants'
complaints about and symptoms attributed to indoor air
quality [7]. Furthermore, substances such as formaldehyde
[8] and various volatile organic compounds [9] can affect
indoor air quality, thereby causing health problems.
It is logical that high quality indoor air would be evenmore
important in hospital environments. Poor quality air would
affect not only nurses and other health care workers' health,
but also that of the patients, both directly by causing the
aforementioned symptoms and indirectly by increasing
medical error risk. There is some evidence for this. Satisfac-
tory air quality was associated with perceptions of decreased
health complaints and improved working conditions in an
operating room setting [10]. Other studies on indoor air quality
in hospitals [11,12] noted that air quality affects hospital
worker health, which carries an indirect risk to patients' re-
covery. In addition, complaints associated with the perceived
indoor air quality, such as dry and stuffy air, noise, drafts, and
unpleasant odors, appear to be more common in hospitals
than in office environments [13].
The effects of odor on emotion were reported by Kadohisa
[14], who found evidence from various human and comple-
mentary studies in non-human animals that odors evoke
emotion. This is in contrast to another study that found an
inverse significant relationship between noise level and
perceived stress, but a non-significant relationship between
odor and perceived stress [15]. Djukic and her colleagues
reported indirect influences of perceived physical work
environment such as workplace temperature, ventilation,
and lighting on job satisfaction. They suggested that health
care leaders should consider using optimal physical work
environment design to improve nurses' job satisfaction [16].
Given that unpleasant hospital odors affect nursing envi-
ronment, it is important to investigate nurses' odor percep-
tion at hospitals; however, there is currently little research
on this topic.
To our knowledge, research on odor perceptions for
various hospital settings frequented by nurses has not been
performed, with the exception of the Itakura study [17].Itakura investigated odor perception in hospital rooms,
nurse stations, and human waste disposal rooms using a
questionnaire based on the guidelines of odor index regula-
tion by the Japanese Ministry of the Environment [18e20],
which had items relating to perceptions of odor intensity,
comfort, tolerability, and description. We examined nurses'
odor perception in hospital settings. When we surveyed the
literature on odors in hospital setting, we collected many
proceedings in Japanese, which could not be cited as valid
literature. Furthermore, there were no original papers using
the odor category scale for general hospitals or written in
English. There are normally multi-bed (4) rooms in Japanese
general hospitals. We have routinely heard from nurses that
issues related to odor have occurred. These questionnaires
were distributed to nurses at three large Japanese hospitals
and comparisons were made between the settings. The
present study examined the causes of daily perceptions of
odor by nurses.2. Methods
2.1. Participants
We selected three general hospitals of 500 to 1000 beds,
similar building ages (about 30 years old), and hospital fa-
cility standards (hospital room volumes) which the authors
had visited in Hokkaido, Japan. The hospital facility stan-
dards in Japan [21] are predetermined to be 6.4 m2 or more
area per patient in general settings. The height of the ceiling
should be at least 2.1 m [22]. Furthermore, multi-bed rooms
(4) are common in general hospitals in Japan, obviously in
addition to private rooms [21]. Nurses were the target pop-
ulation. They were recruited by contacting the nursing di-
rectors requesting their cooperation in the survey both
verbally and via signed documents. These documents
included: 1) a request for survey cooperation for the facility
administrators and nurse managers; 2) a request for survey
cooperation for the nurses; 3) survey instructions; and 4)
the questionnaire. We did not restrict nurse selection by
position or employment condition (e.g., full-time, part-time).
The exclusion criteria were working as an outpatient nurse
or in operating rooms, central material rooms, or nursing
management.2.2. Procedure
After obtaining consent from the nursing directors of the
three selected hospitals, we mailed the survey documents to
each nursing department. A total of 1151 questionnaires and
pre-paid, self-addressed envelopes were mailed to nurses.
The nursing managers were given instructions to
distribute the survey instructions, questionnaires, and pre-
paid return envelopes to every nurse in each hospital ward.
Each participant returned the completed questionnaire by
mail using the pre-paid envelopes. Consent was implied by
voluntarily returning the questionnaire. The survey period
was from November 2013 to December 2014.
Table 1 e Demographic characteristics of nurses in the 3
study hospitals (n ¼ 496).
Variables Items n (%)
Gender Men 19 (3.8)
i n t e r n a t i o n a l j o u r n a l o f nu r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 3 5 5e3 6 0 3572.3. Questionnaire
This anonymous self-administered questionnaire consisted of
demographic items and odor categories. The demographic
items included age, gender, ward, and years of working in the
ward.
The odor category items were derived from the guidelines
of odor index regulation by the Japanese Ministry of the
Environment [18e20]. The Appendix shows the questions
and possible answers used to assess odor in the categories of
intensity, comfort, tolerability, and description. The odor
category scales are indicators that were primarily developed
to evaluate malodors emitted from factories and business
establishments. For each of these odor categories, three
settings were assessed: hospital rooms, nurse stations, and
human waste disposal rooms. All questionnaires were in
Japanese.
The scales for the odor category items were changed from
those used in the guidelines of odor index regulation by the
Japanese Ministry of the Environment [18e20] for easier
calculation. In our scale, odor intensity ranged from one
(odorless) to six (intense odor). (In the odor index guidelines,
the range was 0e5). Similarly, comfort ranged on a scale
from one (extremely uncomfortable) to nine (extremely
comfortable). (The odor index guidelines used the following
scale: 4 ¼ extremely uncomfortable, 0 ¼ neither uncom-
fortable nor comfortable, and þ4 ¼ extremely comfortable).
Participants who answered odorless for the intensity item
did not answer the item on tolerability.
The research protocol was approved by the Ethics Com-
mittee of our Medical University on November 25, 2013 (no
approval number).
2.4. Statistical analysis
The medians, 25th percentiles, and 75th percentiles were
calculated. We used the Friedman test and signed tests for
multiple comparisons to investigate whether there were sig-
nificant differences among the three settings. The tolerability
of odors was analyzed using binomial tests. Missing values
were deleted from the Friedman, signed, and binomial tests.
All analyses were completed using IBM SPSS version 22.0 (IBM
Japan Inc., Tokyo, Japan). Significance levels were set at
P < 0.05.
Women 477 (96.2)
Age 20e29 years 188 (37.9)
30e39 years 143 (28.8)
40e49 years 113 (22.8)
50e59 years 47 (9.5)
60e69 years 5 (1.0)
Ward Internal medicine ward 184 (37.1)
Surgical ward 226 (45.6)
Other ward 82 (12.3)
Internal medicine and surgery
system ward
21 (4.2)
No answer 4 (0.8)
Years of working
in ward
<1 79 (15.9)
1 less to <3 146 (29.4)
3 to <5 116 (23.4)
5 to <10 124 (25.0)
10 30 (6.0)
No answer 1 (0.2)3. Results
3.1. Demographic characteristics
Of the 1151 questionnaires distributed, only 496were returned
(response rate: 43.1%). None was excluded due to incomplete
information (effective response rate: 100.0%). Table 1 shows
the demographic data. About 70% of participants were
younger than 40 years of age (Table 1).
3.2. Setting comparison
Tables 2e4 show the setting comparisons for the odor cate-
gories. Compared to disposal rooms, hospital rooms andnurse stations had lower intensity odors and greater
perceived comfort. In addition, hospital rooms, compared to
nurse stations, had greater odor intensity and lower
perceived comfort. Disposal rooms had much more intoler-
able odors compared to hospital rooms and nurse stations. In
hospital rooms and nurse stations, over 20% of participants
called the odors intolerable, while around 51% of participants
called odors of human waste disposal rooms intolerable
(Table 3). Participants mostly frequently described the hos-
pital and disposal rooms as having a “pungent odor such as
of urine or stool.” In contrast, nurse stations also had de-
scriptions of other unpleasant odors, such as chemical ad-
hesive odors, body odors, and sewage odors (Table 4). No
responses were made by 11 people about hospital rooms, 19
people about nurse stations, and 18 people about human
waste disposal rooms.4. Discussion
This study is the first to demonstrate how subjective evalua-
tions of odor by hospital nurses differed by settings.We found
that the medians of intensity for the three settings were as
follows: nurse stations had a median of 2 (“odor can be faintly
sensed”), hospital rooms a median of 3 (“weak but identifiable
odor”), and human waste disposal rooms a median of 4 (“odor
is easily perceived”). Furthermore, compared to human waste
disposal rooms, hospital rooms and nurse stations had lower
odor intensity and greater perceived comfort. A further
distinction was found between nurse stations and hospital
rooms, with hospital rooms having greater odor intensity and
lower perceived comfort. Hospital rooms and nurse stations
had odors that were deemed tolerable by most participants,
whereas most participants rated disposal rooms as having
intolerable odors. Odors in hospital and disposal rooms were
commonly described as “pungent” (e.g., like urine or stool). In
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Table 3 e Setting comparisons for odor tolerability.
Item Setting Choices Sample Binomial test
na % P
Tolerability Hospital rooms Tolerable 277 65 0.00**
Intolerable 151 35
Nurse stations Tolerable 228 79 0.00**
Intolerable 59 21
Human waste
disposal rooms
Tolerable 233 50 1.00 (ns)
Intolerable 232 50
**P < 0.01, ns: non-significant.
Note.
a These questions were asked only in relation to hospital rooms,
nurse stations, and human waste disposal rooms. Thus, we ex-
pected that some nurses would not answer this question.
i n t e r n a t i o n a l j o u rn a l o f n u r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 3 5 5e3 6 0358contrast, nurse station odors were reminiscent of chemicals,
the human body, or sewage.
Until now, there has been no information on the physical
environment of the nurse stations in Japanese hospitals.
Nurses spend much of their time in hospital rooms and nurse
stations. Indeed, one study showed that over 10 hours of work,
nurses spent 30.8% of the time in hospital rooms and 38.6% in
nurse stations [23]. As mentioned previously, the physical
work environment affects nurses' job satisfaction [16] as well
as patient safety (i.e., influencing medical errors) [5]. As such,
it is important to clarify the nurses' physical environment in
hospitalsdespecially the settings in which they typically
work.
In addition to hospital rooms, the odor of the overall
hospital environment is important. A report on the subjec-
tive indoor air quality of geriatric hospitals has showed that
complaints of poor quality air were related to objective
evaluations of building dampness in the floor construction
[12].
In a time and motion study of nursing care related to
transporting patients, direct care (e.g., transporting the pa-
tient) comprised about 60% of nurses' tasks, while indirect
care not involving direct contact with patients (e.g., preparing
patient records and cleaning up transport care equipment)
comprised 14% of tasks [24]. Notably, there was a 50e50 split
in tolerable and intolerable ratings of human waste disposal
rooms. It is likely that the tolerability of humanwaste disposal
odor is highly dependent on the individual. However, when
tolerability is compared by age group, the mechanisms of
these individual differences might become more apparent
when one considers the findings of previous reports regarding
decreases in olfactory sensation with aging [25e28].
The intensity of the odors was relatively low in all settings.
Odor comfort and tolerability likely differed between the set-
tings. The hospitals chosen were relatively old (around 30
years old); generally, hospitals are rebuilt every 30e40 years in
Japan in order to avoid their depreciation. On the other hand,
many Swedish and Finnish hospital buildings are far older
than Japanese hospital buildings. In a comparison of Swedish
hospitals built in 1925, 1985, 1993, and 1995, hospitals built in
1925 were most likely to have unpleasant odors [12]. Addi-
tionally, a significant number of the 20 central hospitals in
Helsinki were built in the 1950s and 1960s. Respondents from
Table 4 e Setting comparisons for odor descriptions.
Item Answer possibility Hospital rooms Nurse stations Human waste disposal rooms
n n n
Description Pungent odor such as of urine and stool 206 68 381
Rotten eggs/sulfur odor 24 25 57
Burnt odor 5 5 1
Odor like chemical adhesives 2 23 2
Rotten onions/garbage odor 15 15 28
Odor like gasoline 0 3 0
Rotten fish/fishy odor 39 27 35
Odor of burning candle 2 5 0
Sour odor 97 42 42
Other 203 226 93
Note. n: Number of the people who chose that item. Multiple answers allowed.
i n t e r n a t i o n a l j o u r n a l o f nu r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 3 5 5e3 6 0 359these hospitals reported complaints of unpleasant odors or
other physical environment issues such as excessive room
temperature [13].
Although older buildings may have higher intensity un-
pleasant odors, our results suggest no differences between
the various settings in the categories of comfort and toler-
ance. The presence of unpleasant odors would most likely
result in more intolerable and uncomfortable responses for
all settings.
We have considered both odor are affected by aging [25,26]
and distribution of participants belonging ward in order to
minimize for bias. The distribution of the demographic char-
acteristics of nurses in this study confirmed that there was no
yearly bias in age andward. In our report, the rate of responses
by participants was lower than approximately 60% of the
physician practitioners [29]. The response rates need to in-
crease to counterbalance the bias of non-respondents through
strategies such asmonetary incentives [30] or using reminders
[31,32]. The low rate in this study may have been because of
lack of reminders and monetary incentives due to time and
economic constraints.
Therewere some notable limitations in our study. First, the
variation between individuals was large, because scales were
completed by having nurses recall the relevant information
about their daily nursing routines. Second, the physical en-
vironments (e.g., size) of nurse stations, hospital rooms, and
human waste disposal rooms were not taken into consider-
ation. Third, the present study sought to analyze the subjec-
tive evaluations of Japanese nurses. It did not take into
account an objective analysis of odors using specific mea-
surement instruments. Fourth, the three hospitals were built
in snowy cold regions of Japan, not indicative of the entire
country. Fifth, it was necessary to consider the low recovery
rate when interpreting the results. Despite these limitations,
this study provides useful evidence for nursing management
to adjust the physical environments, particularly the odor, of
hospitals.5. Conclusion
The findings of this study indicated that odors in hospital
rooms and nurse stations were tolerable due to their low odorintensity. Because nurses spendmost of their time in hospital
rooms and nurse stations, odor management in these two
settings would improve nurses' working conditions. Odor af-
fects people's emotions [15] and can cause unpleasant work
conditions and stress in nurses. Most likely, odor improve-
ments will protect against the development of burnout and
nurse turnover. Future research should establish if odor in
particular hospital settings are linked to psychological factors
known to affect burnout and turnover.Author contributions
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